4 Background/Aim: Dexmedetomidine (DEX) is a alpha-2 adrenergic agonist that is 5 commonly used as a sedative and an anesthetic. DEX's protective effects against 6 oxidative damage in both in-vitro and in vivo conditions have been demonstrated. It was 7 aimed to evaluate and compare the protective effects of DEX and Vitamin C (Vit C) on 8 DNA against H2O2-induced DNA damage in human lymphocyte cell cultures in vitro 9 by alkaline Comet assay.
Introduction
1 Dexmedetomidine (DEX) is a highly selective alpha-2 adrenergic receptor 2 agonist that is commonly used in clinical practice as a sedative and an anesthetic agent 3 due to its sedative, analgesic, hemodynamic stabilizing and diuretic effects [1, 2] . In 4 addition to its sedative and anesthetic effects, anti-inflammatory and antioxidant effects 5 on vital organs such as heart [3, 4] , lung [5, 6, 7] , kidney [8], spinal cord [9] and brain 6 [10] have been demonstrated. DEX has anti-inflammatory and protective effects against 7 oxidative damage shown in both in-vitro and in-vivo conditions [11, 12] . It shows these 8 effects probably by inhibiting the toll-like receptor (TLR) [4, 13] , suppressing high 9 mobility group box 1 (HMGB1) factor [14] , inhibiting the nuclear factor (NF)-κB and 10 phosphoinositide-3 kinase (PI3K-) signaling pathway [3, 15] . 11 Oxidative stress; that is induced by ischemia, mechanical stress or toxins; is a 12 condition that results from the imbalance between production of reactive oxygen species 13 (ROS) and free radicals as well as inappropriate antioxidant functions. The ROS 14 induced oxidative stress in cells triggers a mechanism that, through the release of 15 cytochrome c and activation of caspase-3, leads to intrinsic apoptosis. ROS plays a 16 critical role in maintaining homeostasis and cell signaling [16] . Hydrogen peroxide 17 (H2O2), a reactive ROS derivative, is considered to be the most responsible radical for 18 oxidative damage. It is widely used to mimic in vitro oxidative stress in many different 19 cell types [17] .
20
ROS can lead to DNA-strand breaks by loss of DNA bases, known as 21 apurinic/apyrimidinic sites, and inhibit transcription. Moreover, the DNA strand break, 22 an indicator of increased oxidative stress, is a complicated process and it is more likely 23 that the body will tend to make mistakes when attempt to repair [18] . There are many 24 4 antioxidant and DNA repair systems that protect the organism from undesirable 1 consequences of DNA damage. Although these systems work perfectly throughout life, 2 there may be conditions such as disease or aging that lead to increased levels of DNA 3 damage and some external protections such as vitamin administration would be needed 4 [19] . Therefore, some medications such as DEX, which may also have some protective 5 effects besides their crucial effects, are worth focusing on in terms of patient health.
6
In the present study we used alkaline Comet assay to detect DNA damage in For the detection of DNA damage, the alkaline version of the Comet assay was structures. Furthermore, the accumulation of HMGB1 protein is found at sites of 10 oxidative DNA damage in live cells, thus defining HMGB1 as a component of an early 11 DNA damage response [14] . As shown in a previous study dexmedetomidine caused 12 reduced translocation of HMGB1 from the nucleus to the cytoplasm. HMGB1 levels in 13 the nucleus were significantly reduced after oxidative damage, but addition of 14 dexmedetomidine significantly increased HMGB1 protein levels in the cytoplasm [14] . 15 In conclusion, our results showed that in vitro oxidative DNA damage in 16 lymphocyte cell cultures can be prevented by DEX administration. DEX showed 17 protective effect against H2O2-induced DNA damage in vitro and this effect was 18 comparable with Vit C which is a known antioxidant. We suggest that DEX might have 19 a potential therapeutic value in the prevention of oxidative DNA damage in patients. 
